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G = Gateway
S = Satellite
c L = LMDS Station
C = Earth center

Figure A1 Coordinate System

In this coordinate system the gateway is at (0,0,0); the satellite is at (0,-2325,+404);
and the center of the earth is at (0,0,-6378).

A grid is then established on the XY plane. This produces a slightly distorted
grid on the surface of the earth, however, the errors are small and in favor of the LMDS
system. The grid lines are separated by 11 km. This dimension was determined by
converting the stated LMDS service area to square kilometers and then taking the
square root. The LMDS transmitters are located at the intersection of the grid and the

respective Z coordinates are computed.

Given the X,Y,Z location of a LMDS station and the X,Y,Z location of the LEO
satellite, the range, LMDS elevation angle, and the off bore site angle at the LEO
satellite may be calculated.

The distance between the stations, the satellite and the center of the earth is
calculated by using the three dimensional distance equation:

d = square root of ((X1-X2)2 + (Y1-Y2)2 + (Z21-Z2)2)



From these distances, the relative range attenuation, the relative LMDS antenna gain,
and the off boresite LEO antenna gain as related to the baseline LMDS station is
calculated.

A.3 Relative Interference Coefficient

The relative interference coefficient for a given station is expressed as a
multiple of the interference produced by a baseline station. The multiple, or relative
interference equation, is the product of the square of the range ratio of the range of the
LMDS station to the LEO satellite to the range of the gateway to the satellite, the
relative LMDS antenna gain from baseline gain, and the relative gain of the satellite
antenna towards the LMDS station. |

A.3.1 Relative Range Attenuation

The relative range attenuation is the square of the ratio of the distance from the
LMDS transmitter to the satellite (L-S) divided by the distance from the gateway to the
satellite (G-S).

A.3.2 Relative LMDS Antenna Gain

The relative LMDS antenna gain is a function of the gain at the particutar LDMS
transmitter site. A discussion of the LMDS antenna is included in section 2.2 of the
main report. From this discussion, the antenna is assumed to have a vertical profile
equivalent to Cos? (1.8@). This yields half power gain at 25 degrees elevation and
main beam cutoff at 50 degrees elevation. From Figure A1, the elevation angle is
angle CGS minus 90°. Since the three sides of the triangle is known the elevation
angle is readily calculated. The relative elevation antenna gain is then Cos2(1.8*
elevation angle) divided by Cos2(18°).



A.3.3 Relative LEO Satellite Antenna Gain

The relative LEO satellite antenna gain is the off boresite gain of the LEO
satellite antenna referenced to the boresite gain. From Figure A1, the off boresite
angle is angle GSL. Since the three sides of the triangle is known the off boresite
angle is readily calculated. Given the angle the gain can be determined by using the
gain function for horn antennas. The function used is the normalized function of 1/U
times the first Bessel function of U, where U equals 38.6 Sin (o). This U produces the
beam shape of the design goal for the satellite antenna (i.e. 5° half power bandwidth)

A.4 Results

The above calculation is repeated tor every LMDS station for X positions from
-264 to +264 km and Y positions from -1452 to +946 km. All LMDS stations which are
outside the main beam of the LEO satellite main beam are assigned a zero value.
Likewise, all LMDS stations which have a less than zero degree elevation angle
(optical line of site) are assigned a zero value. This process produces relative
interference values for the LMDS stations in terms of equivalent baseline stations.

The mainbeam interference area, see Figure A2, includes over 7550 possible
LDMS transmission sites. When the relative interference values for all of these LMDS
stations are added, the LEO satellite receives interference energy equivalent to that
produced by over 3000 baseline LMDS stations.

The mainbeam interference area is the outline of the interference contribution
levels. This should not be confused with the foot print of the space antenna gain.
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ENGINEERING CERTIFICATE

I hereby certify that I am the technically qualified person
responsible for the engineering information in this Technical Statement
attached to the "SUPPLEMENTAL COMMENTS OF MOTOROLA SATELLITE
COMMUNICATIONS, INC.", that I am familiar with Part 25 of the
Commissions Rules, that I have either prepared or reviewed the
engineering information submitted in this Petition, and, that it is complete
and accurate to the best of my knowledge.

Gerald M. Munson
Spectrum Utilization Manager

Motorola Satellite Communications
Date: November 20, 1993
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